Epoxygenase metabolites of arachidonic acid affect electrophysiologic properties of rat tracheal epithelial cells1.
Epoxyeicosatrienoic acids (EETs) and dihydroxyeicosatrienoic acids, products of the cytochrome P450 arachidonic acid epoxygenase pathway, have been shown to affect electrolyte transport in the kidney; however, the effects of these compounds on airway epithelial ion transport have not been investigated. Intact rat tracheas and primary cultures of rat tracheal epithelial cells were mounted in Ussing chambers to monitor changes in transepithelial voltage (Vt), short circuit current (Isc) and electrical resistance (Rt), with or without the addition of increasing concentrations (10(-9)-10(-6) M) of arachidonic acid, each of the four regioisomeric EETs and each of the corresponding dihydroxyeicosatrienoic acids. In intact tracheas, 11,12-EET caused dose-dependent decreases in Vt and Isc (DeltaVt = 0. 4 +/- 0.1 mV, DeltaIsc = -16.9 +/- 5.4 microA/cm2 at 10(-6) M, P < . 05 vs. vehicle), whereas changes in Rt were not significantly different than vehicle alone. 11,12-dihydroxyeicosatrienoic acid caused less impressive decreases in Vt and Isc, although arachidonic acid and the other compounds tested were without significant effects. 11,12-EET induced similar changes in cultured tracheal epithelial cell electrical parameters at concentrations as low as 10(-9) M. The effects of 11,12-EET were highly stereoselective, with activity limited to 11(R),12(S)-EET, the least abundant rat lung enantiomer. Pretreatment with amiloride or mucosal exposure to sodium free media did not significantly alter the 11,12-EET-induced changes in Vt. In contrast, pretreatment with bumetanide abolished the 11,12-EET electrophysiologic effects, suggesting that these effects may be mediated through inhibition of a chloride conductive pathway. We conclude that arachidonic acid epoxygenase metabolites cause significant changes in rat airway electrical parameters and may be involved in the control of lung fluid and electrolyte transport.